Abstract
The unit cell of the title complex, [Cu(C3H6NO3)-(C12HsN2)(H20)]NO3, contains two nitrate anions and two complex cations, each with two chiral centers, one in the serine molecule and the other at the Cu ion. Each Cu ion displays slightly distorted square-pyramidal coordination, with the water molecule in the apical position and the base defined by the aliphatic N atom and one of the O atoms from the aminocarboxylate ligand and the two N atoms from the phenanthroline molecule. The relative position of the apical water molecule generates the chiral center at the Cu ion. In both molecules, the five-membered chelate ring defined by atoms N 1, C 12, C 11, N2 and Cu is roughly planar, while the ring defined by atoms N3, C13, C14, O1 and Cu has a distorted half-chair conformation.
Comment
Our study of the anticancer properties of several mixed phenanthroline-aminocarboxylate complexes led us to prepare and crystallize the complex [Cu(H20)(Lser)(phen)]NO3 (L-ser is L-serine and phen is 1,10-[Cu(C3H6NO3)(C12H8N2)(H20)]NO3 phenanthroline), (I), as reported elsewere (Gasque, RuizRamirez, & Moreno-Esparza, 1992) , in order to obtain a more detailed understanding of this type of complex.
A view of one of the stereoisomers of [Cu(H20)(Lser)(phen)]NO3, together with the atom numbering, is shown in Fig. 1 . The other molecule (not shown) is correspondingly labeled with primes. A view of the contents of the unit cell is shown in Fig. 2 . It contains two complex cations, each with two chiral centers, one in the serine ligand and the other at the Cu ion. Schmid & Bruggemann, 1990a) of the molecular structure of [Cu(H20)(L-ser)(phen)]NO3. Non-H atoms are represented by their 50% probability displacement ellipsoids and H atoms are omitted. The relative position of the apical water molecule with respect to the serine moiety generates the chiral center at each Cu ion. Each Cu ion is surrounded by five ligand atoms in a slightly distorted square-pyramidal configuration, where the water molecule is in the apical position and the base is defined, with negligible tetrahedral distortion, by the aliphatic N atom and one of the O atoms from the carboxylate ligand and the two N atoms from the phenanthroline ligand. The distances to the least-squares plane defined by atoms N1, N2, N3 and O1 in one of the stereoisomers are N1 -0.065 (3) Other relevant mean planes are the five-membered phenanthroline chelate rings, defined by atoms N1, C12, Cll, N2 and Cul, and NI', C12', Cll', N2' and Cu2, which are roughly planar [the average r.m.s. deviation from five fitted atoms is 0.097 (1),~, for both stereoisomers], while the ring defined by atoms N3, C13, C14, O1 and Cul, and that defined by N3 t, C13 t, C14', O1' and Cu2, deviate significantly from planarity, presenting a distorted half-chair conformation in each case.
The angles between the least-squares mean planes of the phenanthroline molecules and the aminocarboxylate chelation rings are 5.1 (3) and 12.5 (3) ° for the Cul and Cu2 complexes, respectively. On the other hand, the angle between the basal coordination mean plane and the phenanthroline ligand is 9.1 (2) ° for the Cul complex and 7.8 (2) ° for the Cu2 complex, while the angles formed with the aminocarboxylate chelation ring are 8.9 (2) and 17.1 (3) ° for the Cul and Cu2 complexes, respectively.
The average Cu--N distance [2.010(10),~,] is longer than the Cu--O1 distance [1.935 (3),~,], as observed in many related complexes (Aoki & Yamasaky, 1980; Antolini, Marcotrigiano, Menabue & Pellacani, 1983; Antolini, Marcotrigiano, Menabue, Pellacani, Saladini & Sola, 1985; Antolini, Battaglia, Corradi, Marcotrigiano, Menabue, Pellacani, Saladini & Sola, 1986 ; Mendoza-Diaz, Martinez-Aguilera, P6rez-Alonso, Solans & Moreno-Esparza, 1987; Solans, Ruiz-Ramfrez, Martfnez, Gasque & Brians6, 1988; Solans, Ruiz-Ramfrez, Martfnez, Gasque & MorenoEsparza, 1992 , 1993 Mendoza-Diaz, Martfnez-Aguilera, Moreno-Esparza, Pannell & Cervantes Lee, 1993) .
The Cu--O(aqua) bond length is similar to those observed in other related complexes; 2.275 (3),~ for both molecules in this compound, 2.294 (6) ,~, for the Lglutamate complex (Antolini, Marcotrigiano, Menabue, Pellacani, Saladini & Sola, 1985; Antolini, Battaglia, Corradi, Marcotrigiano, Menabue, Pellacani, Saladini & Sola, 1986) and 2.213 (10)A, for the L-phenylalaninato complex (Solans, Ruiz-Ramffez, Martfnez, Gasque & Brians6, 1988) .
The nitrate ion is not involved in the coordination sphere of the Cu ion and the nearest neighbour (06) 
Experimental
Suitable crystals for X-ray analysis were grown by slow evaporation from a water solution. 
Crystal data

